L. Pashos r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r Objectives: To characterize self-reported colorectal cancer (CRC) screening behavior, and to identify characteristics of CRC screening practices, stratified by risk. Methods: Using random-digit-dial methodology, we conducted telephone surveys in US adults 50 years of age and older. Respondents provided data on utilization of CRC screening tests; demographic characteristics; and awareness, concerns, attitudes and beliefs about the tests, CRC, and health care. On the basis of available guidelines, three definitions of adequate screening were considered. Results: Among persons reporting having ever had a CRC screening exam, the exam was more likely to have been a fecal occult blood test than a radiologic or endoscopic exam (p < .0001). Subjects at increased CRC risk were more likely to have met the screening criteria (p < .001) compared with average-risk subjects. Receipt of information or advice about cancer screening tests, male gender, and concern about managed care were positively associated with adequate screening. Smoking, low health self-monitoring, and an average risk for CRC reduced the probability of CRC screening. Conclusions: Lack of awareness about screening remains common, regardless of CRC risk. Providing information and advice about cancer screening may be the single most important tool available to improve screening rates. Currently, CRC prevention has a larger number of distinct screening modalities than any other cancer. These methods include the fecal occult blood test (FOBT); endoscopic tests, including flexible sigmoidoscopy (SIG) and colonoscopy (COL); and doublecontrast barium enema (DCBE).
1
Currently, CRC prevention has a larger number of distinct screening modalities than any other cancer. These methods include the fecal occult blood test (FOBT); endoscopic tests, including flexible sigmoidoscopy (SIG) and colonoscopy (COL); and doublecontrast barium enema (DCBE). 2 Furthermore, the arsenal of screening tools is expanding with recent advances in virtual colonoscopy and stool-based DNA assays. 3 Despite the proven value and diversity of screening procedures, screening rates remain low. Recent data from the US Centers for Disease Control and Prevention (CDC) show that only 40.3 percent of US residents more than age 50 have ever received a home-administered FOBT and only 43.8 percent have ever received an SIG or a COL. Furthermore, only 20.6 percent of those aged more than 50 had a home-administered FOBT within the past year and only 33.6 percent had an SIG or a COL within the past 5 years. 4 In contrast, screening for cervical cancer and breast cancer, other cancers for which there is also evidence that screening reduces mortality, approaches 70-80 percent. 5 The public health community has sought to understand the reasons for these low screening rates. In this regard, studies involving surveys and focus group interviews have been conducted to uncover facilitators and barriers to CRC screening related to the knowledge, attitudes, and practices of physicians and health care providers, [6] [7] [8] [9] [10] [11] as well as those related to the knowledge, attitudes, and behaviors of the general population. [12] [13] [14] [15] [16] [17] [18] Recent population surveys, however, have been limited typically to small groups usually restricted to certain geographic, age, and ethnic profiles. Although large, national surveys of colorectal cancer screening have been performed, the effects of only a limited number of health behavior factors on colorectal screening have been assessed. The most commonly used CRC screening guidelines provide different recommendations based on the patient's underlying CRC risk. However, to our knowledge, none of these surveys has compared screening experiences for those at average versus those at elevated risk for CRC. 5, 19 The primary objectives of the study presented in this paper are to characterize self-reported CRC screening practice in the United States under different definitions of adequate screening ("screening criteria"), and to better understand the population-reported barriers and facilitators associated with adequate screening.
•
Methods
We conducted a national random-digit-dial telephone survey of US households in 2000. Responding households with no adults 50 years and older were not surveyed. Trained interviewers conducted this computerassisted telephone survey. An empirically derived sample of 500 patients was targeted for the study. Up to 12 attempts were made to reach individuals during a random cross-section of the day (eg, afternoon and evening) and over the course of a week.
From each respondent, we collected information on demographic characteristics, CRC risk factors, and attitudes toward and personal screening experience with FOBT, SIG, COL, and DCBE. The survey consisted of 60 questions and the interview lasted approximately 30 minutes.
Subjects reported the year in which they received the screening tests (if screened). We defined the year in which these tests were conducted as the most recent year in which they received the test. Because our survey was conducted in the middle of the year, a half-year extension was added to the criteria screening intervals (eg, 1 1 / 2 years vs 1 year for FOBT). On the basis of the respondents' answers to questions about personal and family medical history, we classified them as at average or increased risk for CRC. 20, 21 Subjects were classified as being at increased risk if they reported having a personal history of polyps, colitis, Crohn's Disease or CRC, or having a blood relative with CRC.
We also collected and assessed self-reported data on the subjects' awareness, concerns, attitudes, and beliefs about CRC, CRC tests, health, and the health care system that might represent facilitators of, or barriers to, the screening tests. Categories of variables considered to be potential barriers or facilitators included (1) demographics; (2) health-related concerns (eg, concern about quality of care, concern about the disease); (3) receipt of information about cancer screening; (4) specific CRC cancer screening beliefs (eg, CRC is preventable, early detection improves survival, CRC is a public or personal health threat); (5) healthy and risky behaviors (eg, alcohol intake, smoking); (6) insurance coverage; (7) employment status; and (8) lack of knowledge of or negative feelings toward CRC and cancer screening tests (eg, discomfort, unpleasantness), and access to care. This instrument was adapted from others used in cancer screening research. [22] [23] [24] After a review of recommended CRC screening practices, we identified six sets of screening practice criteria that corresponded to existing research or public healthbased recommendations. Three sets pertained to subjects at average risk and three to those at increased risk. We focused on criteria broadly representative of the range of existing recommendations. Specifically, we selected the following guidelines for CRC screening: Criterion I, relatively lax requirements; Criterion II, intermediate requirements; and Criterion III, relatively stringent requirements. The guidelines on which these criteria are based are summarized in Table 1 .
Respondents were evaluated as to whether their screening practices were adequate, on the basis of their conformance with these criteria. To evaluate conformance with Criterion I, subjects were classified by their screening practices into one of four categories (A, B, C, and D, shown in Table 2 ), adapted from previous work. 2 Screening practices B, C, and D, involving combinations of FOBT, SIG, DCBE, or COL, are considered adequate for subjects at average risk ( Table 2 ). The only difference in the screening behavior criteria based on risk level was that the COL requirement involved a COL every 10 years for subjects at average risk rather than every 5 years for those at increased risk. 2, [20] [21] Criterion II reflects a stricter definition of adequate screening, involving a COL every 10 years for subjects at average risk or an alternative annual FOBT in conjunction with either an SIG or a DCBE every 5 years. As with Criteria I, the behavior requested of individuals at increased risk is comparable except that the COL should have occurred within the past 5 years. 20, 21 Criterion III, involving an even stricter definition of adequate screening, was based on the American College of Gastroenterology's (ACG) preferred CRC TABLE 1 • Summary of CRC screening guidelines used to develop Criteria I, II, and IIIscreening strategy. It includes a COL every 10 years for subjects at average risk and every 5 years for subjects at increased risk. This criterion for adequate screening behavior does not allow the alternative use of tests permitted in Criterion II. 20, 21 Analyses were conducted using SAS version 6.12. Descriptive statistics and simple tabular counts were performed to describe the sample, classify subjects, evaluate different screening criteria, compare screening behavior classification systems, and compare responses of subjects at average risk with those at increased risk on key variables. Chi-square and t tests were implemented to assess statistical significance. Three logistic regressions were constructed to assess the association between adequate screening behavior (as defined above) and the potential barriers and facilitating factors. Within each of the three sets of criteria, adherence TABLE 2 • Criteria classification for screening behavior of subjects at average riskto CRC screening was based on CRC risk (ie, average risk and high risk).
20,21
The data contained very few missing values. Missing values were imputed using mean or median values. Twenty-two subjects could not be classified as being at either average risk or increased risk because of missing data and were included in the average risk group. No imputation was done for screening behavior. Small differences in sample sizes presented in descriptive tables and logistic regressions are attributable to the exclusion of subjects not reporting relevant information.
• Results Of 4,546 households contacted, 1,897 refused to participate in the 30-minute survey. We then excluded 2,147 TABLE 3 • Demographic characteristics of sample by risk category(47.2%) as there was no resident 50 years or older. Of the households contacted with an individual 50 years or older, 21 percent elected to participate in the survey (N = 502), of whom 482 were 51 years or older. Subjects 50 years old and those not reporting age were excluded because conformance with age-specific screening recommendations could not be assessed with certainty for those individuals. Therefore, responses of the 482 participants who were 51 years of age or older were analyzed. Overall, 36.5 percent (n = 176) of the subjects fulfilled one or more of the criteria that identified them as being at increased risk for CRC. The most common risk factor, personal history of polyps, was present in 21.6 percent of the overall sample and in 59.1 percent of subjects at increased risk. Nearly half (49.4%) of the population at increased risk reported having a blood relative with CRC, while 11.9 percent of them reported history of colitis or Crohn's disease, and 5.1 percent of them reported personal history of CRC.
Demographic characteristics, stratified by CRC risk category, are shown in Table 3 . Similar distributions for ethnicity and gender are present across the two risk groups. Compared with subjects at average risk, significantly fewer of those at increased risk are in the youngest age group (p = .024). The proportion of men is not significantly different between the two risk groups (p = 0.44). Of the 502 patients who completed the survey, 20 percent were from the Northeast, 20 percent from the West, 35 percent from the South, and 25 percent were from the Midwest (US 2000 Census data: 19% Northeast, 22% West, 36% South, and 23% Midwest).
For both risk groups, the FOBT was the test most frequently received, regardless of CRC risk (p < .0001) TABLE 4 • Rates of "ever received screening" by risk category and screening test( Table 4 ). Persons at increased CRC risk were significantly more likely than those at average risk to have ever had each of the four types of screening test. For each of the three screening categories, respondents at increased risk were more likely to have received adequate screening (p < .001) than those at average risk for CRC (Table 5) . Moreover, the data also suggest that the screening strategy usually recommended for individuals at increased risk (a COL every 5 years) was not followed by a large percentage of those individuals, as 43.7 percent reported not having a colonoscopy within the past 5 1 / 2 years. After adjustment for covariates, six variables were found to be significantly associated with adequate screening (p < .05) in at least one of the three regressions; five variables were significant in two to three of the three regressions, suggesting robustness of results to variations in the definition of adequate screening (Table 6 ). Persons who were less concerned about their health (as reflected by low health self-monitoring), who smoked, or who were at average risk for CRC were less likely to have satisfied CRC screening criteria. Conversely, male respondents, those who expressed concerns about managed care, or who had ever received information/advice about cancer screening were more likely to have satisfied the screening criteria.
• Discussion
To our knowledge, this is the first study to assess adherence to CRC screening using different sets of screening TABLE 5 • Adequate screening behavior by risk level and screening criteria• Association of personal factors with adequate screening behavior for subjects at pooled risk (multivariate logistic regressions)criteria. It also appears to be the first survey to compare CRC screening rates in patients at average and increased risk, and to assess potential barriers and facilitators, controlling for the risk for CRC. Our first objective, to characterize self-reported CRC screening behaviors under several criteria, required us to develop a tailored methodology. In the past, there has been a profusion of recommendations for CRC screening, which are typically based on underlying CRC risk, but vary in the recommended screening modalities and frequency of testing. The approach consisted of assessing "adequate screening behavior" by first creating a set (or sets) of screening behaviors and then assigning criteria evaluations as to whether or not each of the screening behaviors in the set met our standards as an adequate screening behavior. Complicating the identification of barriers responsible for low screening rates is the variety of screening behavior recommendations offered by the cancer research and public health communities at the time this survey was conducted, and the competing evidence justifying alternative recommendations. 25 For example, recommendations 2 endorsed by several medical organizations suggested that an annual FOBT is adequate screening behavior for people at average risk while the ACG had proposed a more aggressive approach. 20, 21 Given the controversy as to what qualifies as an adequate screening behavior, the methodology we adopted permitted an examination of how different classifications of screening behaviors empirically relate to one another and how changes in the criteria of adequate screening affect classification of subjects. Furthermore, this methodology provided us a mechanism to assess the robustness of claims regarding barriers to, and facilitators of, CRC screening, by assessing the impact of those factors in a variety of adequate screening behaviors. Ultimately, the methodology permits researchers with different notions of what constitutes adequate screening to incorporate these multiple perspectives.
Recently published recommendations for individuals at average risk include a broad range of options, similar to Criterion I. [26] [27] [28] The latest guidelines for individuals at increased risk for CRC are more varied; the USPSTF suggests screening at an earlier age while the American Gastroenterological Association (AGA) recommends a more individualized approach dependent on specific familial risk factors. 27, 28 It is difficult to determine whether the proportion of subjects classified as being at increased risk in this study (36.5%) is excessive. The prevalence of polyps alone may be as high as 60 percent in industrialized nations. 29 This suggests that while a large proportion of subjects were found to be at increased risk, the proportion may not be unusual. However, the possibility also exists that the proportion at increased risk was unusually high because of selection bias-those at increased risk were more likely to have participated in the survey.
The self-reported screening rates we found for subjects at average risk are similar to those recently reported by the CDC. 4 In particular, 1999 data from the CDC's Behavioral Risk Factor Surveillance System found that 44.0 percent of respondents aged 50 or older (n = 63,555) had received a home-administered FOBT in the past year and/or an SIG or a COL in the past 5 years compared with 41 percent in 1997. The proportion of those respondents who were at increased risk is unknown. Nevertheless, we applied similar criteria to respondents in our survey and came up with a screening rate of 48.7 percent for patients at average risk (77.8% for those at increased risk). There are some reasons why one would expect the higher rate we observed. Our survey occurred 1 year later, dealt with respondents 51 years or older, and allowed for slightly more relaxed time constraints (1.5 years for the FOBT and 5.5 years for the SIG and COL). We also allowed for a DCBE. Nevertheless, the reader should be aware that selection bias may have produced a sample whose characteristics are not readily generalizable to the overall public's (ie, a greater proportion of respondents at increased risk). This may not have been as much of an issue for the CDC survey. Importantly, our sample was representative of the general population with respect to age, gender, and ethnicity. (US population: 55% female; 81% white; 55% 50-64 years, 35% 65-79 years, 11% 80+ years). Also, self-reports of screening practices may be subject to error due to recall bias, social desirability (preference to appear to conform), and low motivation for determining the exact month and date of screening. However, a recent study in an HMO population found that patient self-report for colorectal cancer screening was reliable, with sensitivity ranging from 89 to 96 percent and the specificity varying from 86 to 97 percent, depending on which test was used. 30 Reassuringly, screening rates for those at increased risk were higher than those for people at average risk. Since many persons defined as being at increased risk became so defined as a result of an abnormal initial screening test (ie, at a time when they were at "average" risk), this is not surprising. Nevertheless, substantial room for improvement exists for both groups. According to Criterion I, which is similar to the most recent recommendations, more than 51 percent of the respondents at average risk reported that they have not engaged in any adequate screening behavior. Furthermore, the screening strategy generally recommended for individuals at increased risk (a COL every 5 years) at the time the survey was conducted, was not followed by a large percentage of those individuals, as 43.7 percent reported not having a colonoscopy within the past 5 1 / 2 years. On the basis of this study's findings, it is suggested that educational programs may be a useful approach to enhancing screening in this group.
The significance of gender in this study-that men appear more likely to conform to screening criteria than women-appears to be counter to the conventional wisdom with respect to health-promotion activities. This may be due to a strong self-selection effect, where only men interested in cancer screening participated in the survey. However, our findings are consistent with a large, national survey that found men were more likely to undergo CRC screening than women. 5 Furthermore, the equal distribution of gender across risk groups suggests that the differences between average risk and increased risk responses is not due to gender bias in the sample. Hence, the gender differences we found may be real, rather than the result of a self-selection problem.
Almost 2,000 of the some 2,400 individuals contacted refused to participate in the survey. Given the number of questions and the length of the survey (∼30 min), it was a challenge to recruit willing participants.
The study confirms that personal and family history of CRC or related symptoms, and receipt of information/advice related to them, are strongly associated with higher levels of CRC screening. The study reinforces and updates findings of studies done on smaller cohorts restricted by geography, age, or ethnicity as well as a similar national-level study conducted nearly 20 years ago on a comparably sized population. [12] [13] [14] [15] [16] [17] [18] 31 Previous studies have concluded that information campaigns addressed to such groups as minority ethnic groups, women, and the elderly would be associated with higher screening rates. [12] [13] [14] [15] [16] [17] [18] 31 Our study broadens this message to the general population. That is, our findings suggest that the screening rates and conformance with screening criteria of men as well as women, younger as well as older subjects, Whites as well as African Americans, Asian Americans, and Hispanics all seem to be higher when they have received information/advice related to cancer screening. We identified relatively few barriers and facilitators, a finding previously reported in studies of other populations. [15] [16] [17] Interestingly, we did not find fear and discomfort of screening tests to be a barrier to CRC screening. In a survey of patients' and physicians' attitudes toward CRC screening tests, 15 percent of patients stated that discomfort was the most important feature in selecting a CRC screening test, in contrast to 64 percent of physicians' perceptions of patients values. This suggests that clinicians may not be able to correctly perceive which factors are important to patients. 31 Finally, the negative association between smoking and adequate screening, in conjunction with the positive association between personal health concern and screening, reinforces the differences between key target populations. Effective alternative strategies should be available both for those who are more concerned about health and those who are less concerned.
Colorectal cancer remains one of the few neoplasms for which screening has been shown to lead to significant decreases in morbidity and mortality. In addition, several diagnostic screening modalities are available, and recommended screening strategies have been formulated that permit a range of clinical environments. Yet screening rates remain low. Through its focus on lay attitudes toward colorectal cancer screening, this study identifies opportunities to engage patients so they can be properly screened against a leading malignancy that is largely preventable. [26] [27] [28] 
